Plasma level monitoring of D,L-verapamil and three of its metabolites by reversed-phase high-performance liquid chromatography.
A high-performance liquid chromatographic assay was developed for determination of verapamil, norverapamil (M1) and its N-dealkylated metabolites (M2 and M3) in plasma. Plasma samples were vortex-mixed, deproteinized and centrifuged. The analysis was performed on a C18 reversed-phase column with fluorimetric detection. Since the polarity of verapamil and norverapamil differs considerably from that of M2 and M3, two different eluents were used for rapid high-performance liquid chromatographic separation. The eluent for the separation of verapamil and norverapamil was acetonitrile-0.07% orthophosphoric acid (33:67, v/v), and for M2 and M3 acetonitrile-0.07% orthophosphoric acid (25:75, v/v). The high-performance liquid chromatographic assay allowed rapid, sensitive and reliable quantitation of verapamil and three of its metabolites in plasma without an extraction procedure. The limit of detection was less than 5 ng/ml (plasma) for all compounds. No interferences with other commonly co-administered drugs was observed. Plasma concentrations of verapamil and its metabolites were determined in 21 patients receiving a continuous infusion of verapamil for tachyarrhythmia of acute onset. The steady-state plasma concentration data of verapamil and its three main metabolites in these patients gave evidence that the plasma concentration of verapamil and its active metabolite norverapamil was primarily determined by the extent of the formation of M2.